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SYSTEM FOR ASSEMBLING DENTAL FLOSS 
DISPENSER COMPONENTS 



FIELD OF THP INVENTION 



The present invention relates <„ „ 

parts assembly systems and> ^ « "> to 

including apparatus Md methods aisa^l SyatemS 

parts of dental floss dispensers »—»»*«•» covenant 
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carried by the inserc . The free or "tail" end of the 
spool of floss is usually threaded through an eyelet 
provided in the insert near the top of the dispenser as 
well as the cutting blade portion of the cutter bar. in 
5 order to draw a length of floss from the dispenser, a user 

grasps the tail end of the floss and pulls until a desired 
length has been drawn, and then cuts the drawn length 
using the cutter bar. As the user pulls the floss from 
the dispenser, the spool rotates, thereby allowing the 
10 floss to be unwound from the spool. 

In the manufacture of the various components of 
a conventional dental floss dispenser, experience has 
shown that, for purposes of economy and performance, the 
aforesaid insert should preferably be formed from molded 

15 plastic material whereas the cutter bar functions best 

when fabricated from stamped metal sheet. Metal is the 
material preferred for the cutter bar as it produces a 
cutting blade portion having a cutting edge sufficiently 
sharp to permit easy cutting of the dental floss. Being 

20 formed from such disparate materials, however, the cutting 

blade must be physically joined to the insert during a 
dispenser manufacturing process to produce a combined 
cutter bar and insert subassembly. 

At present, at least two types of automated 
25 machinery have been developed to unite a dental floss 

dispenser cutter bar with its associated insert. 
According to a first design, two conveyors are employed to 
deliver separate streams of inserts and cutter bars to an 
assembly device. The insert conveyor serially transports 
3 0 the inserts side-by-side in a substantially horizontal 

orientation. As the leading insert reaches the assembly 
device it is urged laterally into an elongated channel. 
Once in the channel, it is pushed therealong by a push 
rod. At the completion of the push rod stroke, the insert 
3 5 is intended to abut a scop member at one end of the 



channel such that cutter bar receiving structure provided 
on the insert is exposed to receive a cutter bar. The 
leading cutter bar in a stream of serially arranged cutter 
bars delivered by the cutter bar conveyor is then press- 
fit onto the insert's cutter bar receiving structure by 
extension of a suitable linear operator means such as a 
pneumatic piston and cylinder assembly, or the like. Upon 
retraction of the linear operator means the united cutter 
bar and insert subassembly is supposed to fall from a 
discharge opening in the bottom of the channel and into a 
collection bin from which it may be recovered for assembly 
(along with a spool of dental floss) into a dispenser 
case . 



It has been discovered, however, that gravity 
acting alone or with the slight assistance provided by the 
retraction of the linear operator means is frequently 
insufficient to positively dislodge the cutter bar/insert 
subassembly from the channel whereby it may fall through 
the channel discharge opening. Consequently, the entire 
cutter bar and insert assembly line must be brought to a 
halt and the jammed subassembly physically removed by the 
machine operator. Furthermore, the relatively long stroke 
of the push rod oftentimes causes the insert to become 
misaligned in its path of travel along the channel. In 
many instances such misalignment is serious enough to 
prevent a cutter bar from being placed onto the insert 
receiving structure. In addition, the machine may jam and 
damage may result to the cutter bar, the insert or both. 
In such case, production must again be stopped to free the 
jam. As will be appreciated, work stoppages of the types 
described result in considerable downtime, labor costs and 
waste part expenses. 

An alternative approach has been to feed inserts 
substantially vertically into radially directed holding 
slots of a rotatable, horizontally disposed, multiple 
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station assembly wheel. Cutter bars are press-fit 
laterally onto the inserts by cam- type operator means at 
another station of the assembly member. With such 
equipment, problems occasionally arise in connection with 
5 removal of the subassemblies from the assembly apparatus. 

In particular, the apparatus include means, typically in 
the form of radially disposed pistons carried by the 
assembly member for ejecting the inserts from the holding 
slots in a radial direction, i.e., substantially 

10 perpendicular to their direction of insertion into the 

holding slots. Additionally, the holding slots are fitted 
with means for laterally gripping opposite side edges of 
the inserts. So constructed, the gripping means tend to 
resist the radially directed expulsion forces exerted by 

15 the ejecting means. Such resistance is sometimes 

sufficient to prevent discharge of the subassemblies from 
their respective holding slots, thereby jamming the 
equipment and compressively damaging the inserts. In 
addition, the irregular shapes of such inserts many times 

20 causes the inserts to become misaligned with respect to 

the holding slots as the inserts are vertically fed into 
the slots. Mispositioning of the inserts, in turn, 
inhibits proper placement of the cutter bars onto the 
inserts. As a further drawback, the cam- type operator 

25 means presents the cutter bar at an angle with respect to 

the insert's cutter cutter bar receiving structure whereby 
the cutter bar is rotated about the receiving structure as 
it is pressed thereon. if any of the cutter bar and 
insert spatial and positioning criteria are not completely 

3 0 satisfied, attachment of the cutter bar to the insert will 

likely fail and either or both of the insert and cutter 
bar may be damaged. Hence, the assembly process must be 
stopped and jammed or damaged parts must be removed, 
resulting once again in zhe production inefficiencies 

3 5 discussed above. 



An advantage exists, therefore, for an apparatus 
and method for assembling the insert and cutter bar of a 

re^L" 0 " diSPSnSer ^ 3 synohronoue La 

reliable operation which minimizes manufacturing 

disruptions and the attendant downtime and costs 

associated therewith. costs 
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The present invention provides a svstem 
-eluding an apparatus and method for assembling Znt" 

cut s t e r : a T ser T : ubassembiies uhich inciude - ^« ^ 

portion d!f •' ■ lnSe " Cy P ica "V comprises a body 

portion defining an arbor adapted to rotatably support I 
spool or bobbin wound with a length of dental f Lss !nd 
superstructure contiguous with the body portion the 

izrTT™ inciudins cutter b - --ctu h ; 

onto which the cutter bar is adapted to be attached £ 

sssrr : P r er ^rr rr ped in — - 

Ma , * . PP leg in which xs formed the cuttina 

blade portion, a lower lea and * uo k ng 
and lower legs The connecting the upper 

or . „. SgS - The U PP er an <* lower legs are adapted to 

grip the insert's cutter bar r-o™- • P CO 

cutt-r h a , • receiving structure when the 

cutter bar is installed thereon 



for ^ instant apparatus includes a f irst conveyor 

for transporting inserts from a source of inserts til 
assembly member. Likewise the inserts to an 

* ewise ' th e apparatus additional lv 
comprises a second conveyor for- «. • a °-icionally 

y or tran sportmg cutter bars 
from a source of i_ oars 

urce of cutter bars to the assembly member. 

the assembly^! coir " seT""^ — 

driven, rocatable" wheel " ■ "T"" ^^"^ ™*« 

more preferably, a plurali ° of T, ^ " °™ ~" 

adapted to secured vet f 9 Sl ° tS ° r POCke " 

ecure.y yet gently receive inserts delivered 
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from the first conveyor n IIr ^„ 

-.ber is indexed to I pluraLtv T^ 1 ™' Che 

a first assemhiy statLf th e Lsl ' At 

l eaH :_„ . ne ilrst conveyor delivers * 

leading insert into a >, . , . C - I7S a 

-tor indexes the Tol^TlZl ITT' 

first sensing device determi 1 JLtETt^ 3 
been properiy inserted into the hoiding "ccLY" « 

--r.ar^^Leror^^t""^ — ' 

namely, the disoharge end of fh rienCSd c °mponents. 
means tor Signing the" ieadLg 1 ^T^r^' "** 
and means £or plaoino th the lnse rt, 

Upon the insert- s arrive! inSS "- 
Placement means is Activated T ' ^ 
Press- f itting engageme^™^ 3 ~ ^ ^ 

structure to establish cutter bar receiving 

The piacement means is JeT" -hassem^y. 
position. £n re "acted to a "ready- 



motor to a Po W sitior S h "** ^ 

determines ^" ^ 

25 t respect c ° the e or 

wnetner the subassembly const- -i i.e.. 
part. if it a y statutes a "good" or a "bad" 

it is determined that- t-v,^ 
properly assembled, the com. t subassembly is 

index the wheel to a O o C ° mputer commands the motor to 
30 assembly statLn At^hisT ° f * 

positively dischara. ^ lo -txon means are provided to 

- la j ^^r-r 1 : str bin 

into a dispenser case if ° f dental flosa 

device determines -hat th „ seccna sensing 

computer logic cont^ 1 SU <™ b1 ^ - defective, the 

i o i s the motor to r^ = t= - , 

i-o rotate the wheel to a 



bad 



_ r ^.° r rejSCt ParC dis «"Se site cf the third assembly 
stat.cn. At chis location mMns provided to 

posxtxvely discharge the defective subassembly Lo^ 

The wheel is thereafter rotated to ann ^ 
position where there is iocated a third inspection device 

"bad - haTh nln3 " whether -good., or 

bad. has been properly discharged from the wheel If no 

a«I \ f " °* Che asse "*ly member may be 

^rrJtt-:- 1 ^ — ~« - -^-5 

Lastly, th e wheel is rotated 

r^i n r::r:ftr f i:sr — — -™ 
poCcets iv™"! wic i a piuraiity ° f hoidi - 

simultaneously assembied 31 «■* be 

The structural arrangement of the instant 
apparatus and its mei-h^n ~< instant 

P~cise idling ^^^2^1^ £ 
insert. it does so i r, ° ar and 

liable manner wh^Ls ^^JST^JT 

present Z^Tt^ T"' "* °* ^ 

description of the ^STTxEET f ° ll0Win9 
presently preferred ™f-dl ' " d embod ^n" and 

proceeds. or practicing the invention 
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BRIEF BgSCRIPTIQH ™ THF! npaMnwc 

The invention will become more readily a DDa ^ 
from the following description of preferred ^ 
tnerefor shown, by way J f ^ "T"^ 

accompanying drawings, wherein: 

ciarity, of a presently oreferroH ^™k^ ^ • 

Kav/,- prererred embodiment of the cuffer 

barAnsert assembly apparacus Qf che im £™^ 

sec Cio „ an" 9 :^ 2 .::,:,:": - Partia i 

na with certain elements omitted for claritv 
the cutter bar/insert ass£mbly apparacus show 

assembly Member of 'l^ 'T* elevati °« Yf» of the 

a P pa racus 0 f che P :i£\ av z:z a :r /insert 



DETATT.Pn drsppt^ 



OF THF opt 



a PParacus R :o fer a r : c n o 9 r :: ng Fi9 :r s c L and 2 - chere is shora - 

assembling dent a l fl„ ! inven "on for 

parciculsr, c bsr/il components. in 

Eludes a firs, convi^rrrfo 3 : : sserabiies - Apparacus 10 

in side-by-side seril! , Crans P° rti -9 inserts 14 
source of Lse^s I relation from an unillustrated 

assembly members !" wnic- • J"""** 3 ' S " Cion af « 
oreeter detail „.„ "1 -ssemo.y member is desoribed in 



tter. 



One such insert 14 is shown as being part of an 
assembled cutter bar/insert subassembly 18 depicted in 
Figure 4 wherein the cutter bar thereof is identified by 
reference numeral 20. The insert 14 may be formed from 
any suitable material, although in commercial practice it 
is typically made from molded plastic material such as 
polypropylene or the like. The insert generally includes 
a body portion defining an arbor 22 adapted to rotatably 
support an unillustrated spool or bobbin wound with a 
length of dental floss. insert 14 further comprises a 
superstructure contiguous with the body portion which 
includes a platform 24, a first flange 2S joined to the 
Platform by a first web 23 and a second flange 30 -ioin.! 
to the platform by a second web 32. The second flange t 
typically carries cutter bar receiving structure 34 which 
usually assumes the form of one or more downwardly 
depending projections. y 

m.,= l . CUt " r b " 20 13 n °™ all l' frmed from stamped 
-tl. typically steel, sheet. The cutter bar is usually 
generally c shaped in cross-section including an up^ eg 

eg To Zl " H EOrmed 3 CU " lnS Wade P °" l0n 38 • * 
36 ' T " C ° nneCtl "9 ^ "PP- and lower legs 

adaotad k ^ * UPP " * nd legs are 

adapted to grip the cutter bar receiving structure L of 

insert 14 when the cutter bar is installed thereon. 

, ^ f ° re9oin 9 osacription of the subassembly 18 

Provide 1 : 9 tT" " an<3 CU " er bar 20 ' i3 °»™* o 
provided the reader with an appreciation of typical 

:z::z:;T>jzr: 10 is capabia ° £ — ^ 

iy and its component parts do not form part of 

uL~e::r::r:f- th e Neicher ' h — shouL * 

construed as ITZ^ToTZl 'ITs ZT" ^ " " 
apparatus 10 is capable of a S 3e*L " °' ^ 
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Turning again to Fiourp - ^,-v-«*. 

pre ferably comprises . generall 7 r L;; 0 ; I ;~ " 

variable speed endless belt Cype conveyor y 

s r d h : y reference «• - *»~ ^ y 

material having « coefficient of friction sufficient Z 
Propel the inserts 14 with min i m al slippage h 
regard, a presently preferred belt materials urethane 

u™ r : a :t r inserts * — ~L e n 

a pair of T ^ ^ " alSO desira ^y Provided with 
a Pair of opposed parallel guide rails 44 and 46 which are 
adapted to closely receive t-h« 

-receive the superstructure of hh a 
inserts, specifically plat for™ oa * 

axj.y piattorm 24 and opposed fiance <a ->£• 

Ay free any stuck inserts or service the belt 42. 

extendino * W * r " tU " 10 * ls ° prises a second conveyor 54 
extending substantially perpendicular to the first 
conveyor „ . The second ^ t ^ 

- L 0 de £r rLrrer;":r d t: ource of -~ — * lz °£ 

aesembly member is le * Stat± ° n ° f 

rail-typ'e conveyor 2111171°°™*°'; * 
10- to 20- with lnc - ln ^ at an angle of approximately 

vibrated J ^"le" .r^"" 1 ^ 
« facilitate U "" ble vlb «tor (not illustrated) to 

SlldlnS °* Ehe ««r bars down the rail The 
synchronous operation of the first and «. T 
12 54 rh. = ^, rst and second conveyors 

12. 54. the assembly member 16 and other features of the 
present invention will h» - matures of the 

reference to ° re fUlly appreciated by 

reference to the discussion of Figure 3. i„f ra . 

further co^LT^LII 10 iS • h °» <° 
into a plurality oT f ° r . m ° Vi ^ the assembly member 16 

parent: 0£ ::i .nr^:™ :r ch — — <* ■ 

member 16 preferablv s apparatus. Assembly 

3S vertically LspLea ^ e -r""T" d "" 3 

^ ocu ' -roc a table whppi • ; , 

wnee^ or aisK having a 
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substantially horizontal axis of rotation. Apparatus 10 
further includes drive means contained within a housing 56 
for rotating the wheel 16 between the several assembly 
stations. The drive means must be oapable of 
intermittently rotating the wheel through precise angles 

11 T, ln / rd6r C ° • ccur "« l * Po.itl«» the assembly member 
at the designated assembly stations. A presently 
preferred embodiment of the drive means included a 
brushless servo motor 58 connected to a right anol» 
10 planetary gear head so. The gear head 60 s openly 

connected to a first end of a shaft „, preferably vi^ I 
flexible coupling 64 . Shaft „. in turn, is rotatably 
supported by bearings 66 provided in support members 6. 
and 70 The opposite end of shaft 62 is fixedly and 
drivmgly connected to wheel 16 via a key 72. . ret l^r 
plate 74 and a locking bolt 76. retainer 



As can be 



seen 



in each of Figures 2 anrf -5 
apparatus 10 preferably includes an insert guide means 7 ' 
discussed hereinbelow. which is connected toTupp^ 
portion of support member 70. Projecting from a central 
portion of the guide means 7S is an ^-shaped stop block SO 
which permits passage of the second web 32 and cutter bar 

rotated ? h ?7™ " ° f " - -eel 16 " 

rotated. The downwardly depending leg of stop block 80 

descSld Li 3 "" 1 P " manent " — P functH 

described below in connection with Figure 3 . 

preferably^ V^T' " " ^ °™ ° r " 

Lid „t r«s or P :tzT 3 : d of u r strucced ' 

■0 receive inserts ^ r ^ZTZ "ZT ^ ^ 

According to the presently preferred i n t "T 

t: such pockets raaiaiiy * 

pe-_.„nery = nd eouianguxarlv spaced by 45« angles. Pockets 

. i^hrge^:r- sh ::r:r-: < :: e :nr:r " ich — 

ne * nsert 14 shown in Figure 
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4. In particular, pockets 84 are desirably formed to have 
an enlarged radially inwardly disposed portion 86 of a 
size sufficient to accommodate the dental floss spool 
arbor 22 of an insert. In addition, each pocket 
preferably includes a ledge 9 8 adapted to support the 
undersurface of an insert platform 24. Wheel 16 also 
desirably includes an enlarged diameter backing plate 90 
which defines an abutment surface 92 for the first insert 
web 28 as well as a support surface 94 for the first 
insert flange 26 (see Figures 1 and 2) . 

As presently contemplated, the guide means 78 
includes an elongated, generally semi-circular rail 78a 
which, as shown in Figure 2, projects downwardly into and 
substantially mates with the space in the insert 
superstructure defined between the first web 28, the 
second web 32 and the upper surface of the platform 24. 
Rail 78a functions to positively urge the insert into 
seated and stable contact with its associated wheel pocket 
84 as the wheel travels from the first to the third 
assembly stations described below. More particularly, the 
guide rail 78a is adapted to lightly contact the 
superstructure of insert 14 as the insert traverses the 
guide means 78 such that the undersurface of the platform 
remains in abutting relation with the ledge 88 while the 
first insert web 28 and first insert flange 26 maintain 
abutment with the abutment surface 92 and support surface 
94, respectively, of the wheel backing plate 90. The 
stability thus afforded by the guide means 78 assures that 
the insert is processed and inspected with a high degree 
of precision as it progress through the assembly stations 
of apparatus 10. Such precision, in turn, translates into 
fewer misassembled cutter bar/insert subassemblies, 
thereby further enhancing the efficiency of the assembly 
apparatus . 
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The first assembly station of apparatus 10 is 
that corresponding to the three o'clock position of wheel 
16 as depicted in Figure 3 . Although not shown in that 
figure, the first conveyor 12 is precisely aligned with 
the first assembly station. As such, when an empty 
holding pocket 74 arrives at the first assembly station, 
the first conveyor delivers the leading insert into the 
holding pocket in the direction of the "IN" arrow shown in 
Figure 1. The insert thus comes to rest against abutment 
surface 92 and is supported by ledge 88 and support 
surface 94. Upon installation of an insert into a pocket 
at the first assembly station, a first sensing means 96 
such as a photoelectric sensor or the like transmits a 
signal to an unillustrated automatic apparatus control 
system such as a computer. The computer, in turn, 
processes the "insert present" signal from sensing means 
96 and generates and transmits a motor control signal 
causing motor 5 8 to rotate the wheel 16 through an arc of 
approximately 45° in a counterclockwise direction (when 
viewing the wheel from the perspective shown in Figure 3) . 
In addition to sensing means 96 and motor 58 the computer 
responds to and/or synchronously controls several other 
mechanisms to be described hereinafter. 

At this stage, the insert is inspected by 
another suitable sensing means 98 (which again may be a 
photoelectric sensor or the like that may for convenience 
be attached to the guide means 78) . The function of 
sensing means 98 is to determine whether an insert is 
properly inserted in a pocket 84. if the computer 
receives a signal from the sensing means indicating a 
properly positioned insert, the computer logic generates 
and transmits a control signal to motor 58 causing same to 
index the wheel 16 through another 45° arc such that the 
insert arrives at a second assembly station corresponding 
to the twelve o'clock position of the wheel. 
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As shown in Figures I and 2, the stop block 80 
and its associated magnet 82 are spaced from the discharge 
end of the second conveyor 54 a distance slightly greater 
than the width of a cutter bar 18. The magnetic 
attractive force of magnet 82 is sufficient to draw the 
leading cutter bar from the second conveyor and hold the 
cutter bar edgewise against the stop block. 
Simultaneously, the lower leg 4 0 of the magnetically 
suspended cutter bar 20 is supported on the upper surface 
of a substantially horizontal extension of a generally 
elongated push tool 100. The push tool is a component of 
a presently preferred means for placing a cutter bar onto 
the insert's cutter bar receiving structure 34. Such 
placement means also preferably comprise an extendable and 
retractable linear operator means 102 such as a pneumatic 
piston and cylinder or similar assembly connected to an 
appropriate source of pressurized air and valving. A 
linear operator is preferable because it avoids 
misalignment problems of the cutter bar 18 versus the 
cutter bar receiving structure 34 that often occurs with 
cam-driven cutter bar placement members. 

If the presence of a waiting insert is detected 
at the second assembly station, the computer logic 
generates and transmits a control signal to the operator 
means 102 causing the piston thereof carrying the push 
tool 100 to extend toward the insert and thereby force the 
open mouth of suspended cutter bar 18 onto the cutter bar 
receiving structure. Upon placement of the cutter bar, 
the piston of the linear operator means is retracted to a 
ready position whereby another cutter bar is stripped from 
the second conveyor 54 by magnet 82 to await placement 
upon a subsequent insert. The surface of the stop bar 80 
facing the second conveyor serves to maintain lateral 
alignment of a cutter bar as it approaches an insert 
during extension of the linear operator means 102. 
Similarly, the push tool 100 acts as a positive gate 



preventing the inadvertent discharge of additional -utter 
bars during the active phase of the linear operator Jna 

Referring again to Figure 3 f „n „ • 

completion of the cutter bar *t-t-- 1 following 

cuccer bar attachment operation fho 
computer logic commands the motor 58 to rotate Zll 18 
another counterclockwise 45- arc At thi! , 

another sensing means 104 which like sen, ■ loCatl ° n - 
98 ma „ Cn ' llke se nsmg means 96 and 

98 may assume the form of a photoelectric sensor o 
similar means attached to guide means 78. I n addition 
adjustment of the sensing means 104. as well as any o "ne 
sensrng means previously or subsequently described mav b! 
ach le ved via an adjustment mechanism such as, for exZle 
equally operated knob l0 . connected to ^ ™^ 

positions o s r:n: 9 c U tt m :r s b ar lo :o ::r ccs che reiati ~ 

, , Dar 20 and insert 14 nf 

assembled cutter k=w the 
cutter bar/msert subassembly is to determine 
whether the cutter bar is properly iLtallL on the 
insert. Depending on the condition detected, the slsina 
means 104 transmits a signal to t-h« sensing 
either n,^ S1 9nal to the computer indicating 

therefore subassembly is properly assembled and 

therefore, constitutes a » g0 od» part, or that the 
subassembly is improperly Qr 

defective, thereby constituting a "bad.. or rejec ZrT 

Upon receipt of either the "good" or "bad" oar! ' 

from sensing means 104 th. P signal 

motor to rotatabi com P uter Erects the drive 

to rotatably index the wheel is in a 

counterclockwise direction t-r, -.u a 

to either one of two thirrf 

assembly stations. tnird 

indicate JT^T^^. ^ 
case the computer would cars; 8 ,:; motor 58 "o' rotate 'the 
wheel 45o counterclockwise. < * _ * th * 



se ' i.e., to the 

-n Figure 3, the rail 78a of insert 



position. as shown ir ~ ~* '-' ^ °' Cl ° Ck 



guide means 78 preferably terminates slightly above the 
nine o'clock position of wheel 18 whereby the subassembly 
is released from engagement with the rail 78a that would 

pocL7 Se R efe nder diSChar9E fr ° m — 

Pocket. Referring to Figure l. it wixa be seen 

*d 3 acent the nine o'clock position of wheel 18 there is 

mounted to the housing a means 10 8 for discharging £ 
subassembly la from iCs associaced „ heel * « ^ 

Although any mechanical or electromechanical means may be 
used for thls purpose, it has been discovered that the 
subassembly may be effective » • . J ° at Che 

Clvel y discharged from its 
associated Docket- k,, s 

th.* - P°cket 84 by a pulse of pressurized air. To 
that end, the backing plate so of wheel 18 is provided 
-th a plurality of openings 110 associated with Z2 of 
the pockets 84. And. discharging means 108 preferably 
comprises a simple block ll 2 having an air del^ry 
passageway 114 connected at one end to en unillus IrZZ 

source of pressurized air (<* n *u*> 

air (e.g., the same pressurized air 

::: u t the aforesaid iine ~ " - 

102) . The opposite end of the air passageway 114 define 
an outlet directed toward the insert 14. 

At the moment a "good" subassembly is arrives at 
the nine o'clock position of wheel is 

, wneex 16, the computer loair 

~ * — - —1 signal to the 

press^rLT^IlelT ITl^ ' ~~ * 
100 Tho 6d from the air passageway 

In the T 3UbaSSSmbl * 13 '*« its associated wheel pocket 
in the direction of the "OUT" arrow shown in F1 * " 

:::::iy 'Iitzt* i: ----- - xll 

direction of insertion ^l^se. 
prior art systems whe>-e-;-> 

obstmctivp • • * e - i4 uhe -living pockets have 
obstructive gripping means which -esist rearK, h • -, ^ 
of the subassemblies a - -esist reaay dislodgment 



- the subassemblies; a ^^^"^T^ 
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cases easily and completely discharged from the assembly 
wheel 16 through operation of means 108. When ejected 
from its wheel pocket 84 the good subassembly ia passes 
through an unillustrated chute to a collecting bin for 
later assembly into a dental floss dispenser case. 

If, however, sensing means 104 determines that a 
subassembly constitutes a bad or defective part, the 
computer would cause the motor 58 to rotate the wheel 90« 
to a position intermediate the nine o'clock and six 
o'clock positions. When a "bad" subassembly reaches this 
point, a discharge means lis (partially shown in Figure 3) 
substantially similar in construction and function to 
discharge means 108 is activated by the computer to eject 
the subassembly through a different unillustrated chute 
whereupon it may be captured in a different collecting bin 
from which it may be recovered and visually inspected. 

Following discharge of a subassembly, and 
regardless of whether a subassembly has been judged good 
or bad, the computer logic operates the motor 58 to rotate 
the wheel 16 counterclockwise from the respective good or 
bad part discharge site of the third assembly station to 
the six o'clock position. Figure 2 reveals that apparatus 
10 further comprises a sensing means 118 disposed at this 
site to determine whether a subassembly has been 
successfully discharged from either the good or bad part 
ejectxon sites. Sensing means 118 preferably comprises a 
through-beam optical sensor. And, for purposes of 
illustration, a subassembly is shown in Figures 1 and 3 
which has not been fully discharged from wheel 16. Note 
that at the six o'clock position the undischarged 
subassembly falls by gravity until its arbor 22 contacts 
the underside of ledge 8 8 and its superstructure 
interrupts the beam generated by sensino means 118. If 
such a condition is detected, the computer susoends 

operation of the motor <=,n TKo 

58 • Th e person operating the 
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apparatus may then physically remove the jammed part and 
Chen restart the assembly process. 

In the event the subassembly has been 
successfully discharged, sensing means 116 transmits a 
signal reflecting this condition to the computer. The 
computer, in turn, causes the motor to rotate the wheel 16 
an additional 45° counterclockwise arc to a "home" 
position. At this position there is preferably located 
another sensing means 120 which is used to calibrate the 
assembly member 16. Calibration typically occurs prior to 
an assembly production run and recalibration is only 
occasionally necessary. An adjustment knob 122 similar to 
knob 106 of sensing means 104 may be used to turn a 
threaded shaft 124 to effectuate proper calibration of a 
home sensing means 12 0. The home sensing means may also 
assume the form of a photoelectric or similar sensor. 

The provision of a home sensing means in 
cooperation with a servo motor represents an improvement 
over the prior art in that such a system indexes the 
assembly wheel responsive to the presence of an insert 
rather than to specifically prescribed stations. In prior 
systems, the indexing motors were designed to rotate the 
assembly member through preset angles of rotation. As a 
consequence, in known assembly apparatus frequent 
recalibration is common. In accordance with the present 
invention, however, the home sensing means 118 and motor 
58, under control of the computer, afford a measure of 
ongoing self -compensation which allows the apparatus to 
function effectively for long periods of time. 
Furthermore, the foregoing description has discussed the 
operation of the apparatus 10 with respect to an 
individual insert at sequential stages of an assembly 
process. It will be understood, however, that such 
procedures may occur simultaneously upon several inserts 
under the direction of the computer logic when assembly 



member 16 is a multi -pocketed wheel or similar device 
whereby several subassemblies 18 may be concurrently and 
synchronously assembled. In addition, the computer logic 
permits rotation of the assembly wheel 16 only when all 
inspection and jam sensor conditions are satisfied. 

If home sensing means 120 determines that the 
apparatus is properly calibrated it sends an "OK" signal 
to the computer. The computer then generates and 
transmits a control signal which causes the motor 58 to 
rotate the wheel an additional 45° counterclockwise arc 
whereby the empty pocket returns to the first assembly 
station to receive a new insert 14 from conveyor 12. The 
assembly process is thus repeated indefinitely until a 
condition such as jamming, an undischarged subassembly, 
necessary system recalibration, and the like, is detected. 

The present invention thus provides a system 
including an apparatus and method which enables gentle, 
reliable and rapid assembly of the cutter bar/insert 
subassembly of a dental floss dispenser which minimizes 
the likelihood of part jams and other inherent 
deficiencies prevalent in related assembly systems 
presently known in the art. By doing so, such 
subassemblies may be produced at greater speeds and at 
lower cost than existing systems will permit. 

Although the invention has been described in 
detail for the purpose of illustration, it is to be 
understood that such detail is solely for that purpose and 
that variations can be made therein by those skilled in 
the art without departing from the spirit and scope of the 
invention except as it may be limited by the claims. 



